Prolonged decrease of serum calcium concentration by murine gamma-interferon in hypercalcemic, human tumor (EC-GI)-bearing nude mice.
Murine gamma-interferon (MuIFN-gamma) is a potent inhibitor of bone resorption induced by interleukin 1 and parathyroid hormone-related protein in vitro. To investigate whether MuIFN-gamma is also effective in vivo, the cytokine was injected s.c. into hypercalcemic, tumor (EC-GI)-bearing nude mice, in which parathyroid hormone-related protein and interleukin 1 alpha are synergistically responsible for causing humoral hypercalcemia. When MuIFN-gamma was injected s.c. at a dose of 1 to 20 x 10(4) units for 5 days consecutively, serum calcium concentrations in the tumor-bearing mice decreased in a dose-dependent manner. The minimal effective dose was 5 x 10(4) units/mouse. Unlike calcitonin, which decreased the serum calcium concentration for only 1 to 2 days despite continuous daily injections, MuIFN-gamma decreased it for more than 7 days even after the injections had been stopped. Human gamma-interferon was completely ineffective. The decrease in serum calcium concentration was accompanied by a decrease in urinary calcium excretion. Histological examination of the femur revealed a decreased number of osteoclasts in the MuIFN-gamma-treated mice. Furthermore, MuIFN-gamma, when injected into nude mice or normal mice at a dose of 15 x 10(4) units for 3 days, almost completely abolished the formation of multinucleated osteoclast-like cells in vitro. These findings suggest that MuIFN-gamma suppresses the formation and maturation of osteoclasts and inhibits osteoclastic bone resorption, resulting in the prolonged decrease of serum calcium concentration seen in hypercalcemic, tumor-bearing nude mice. Therefore, bone resorption inhibitors like MuIFN-gamma, which ameliorate humoral hypercalcemia without an escape phenomenon, are potentially useful for the treatment of malignancy-associated hypercalcemia.